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(54) APPARATUS AND METHOD FOR PLASMA TREATMENT 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide an apparatus for 
plasma treatment, capable of increasing the size of the 
treatment area, improving the treatment speed and 
improving the treatment quality. 
SOLUTION: The apparatus for plasma treatment 
comprises a reaction vessel 4, a high-frequency 
electrode 20 provided in the vessel 4, and a dielectric 6 
associated with the electrode 20. The electrode 20 has a 
plurality of small electrodes 21 to 24 separated from 
each other. HighHrequency voltages, applied to at least 
two of the electrodes 21 to 24, are different in phases 
from each other. The dielectric 6 is protruded to the 
plasma-generating atmosphere side with respect to the 
electrodes 21 to 24. The strength distribution of an 
electric field which is applied by the electrode 20 can be 
made uniform by the dielectric 6. 
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- xtf. ti A # < 4 -5 tc * , SgjP5>**5^h & ft * Rfll 

<Dtzit>\zmmtemMv&&&'&z>z.k&xzz e st. * 

[00 54] HJE^J 1 3 
HJfe{!SJl-CfflV^/t4 0 cmfi©^TVl'^S5Wli 
2 1~2 9©^I3{C > Hi 3lc^-t-«t5t-^7 1 Vl'^ 

2 1 ~ 1 2 9 ftfflV^fc. ^^-M^tt^c0f--YXf±4 0 c 

IMWIBO^-Vy^ttl 5mm-Cfecfc 0 ^JS^Jlirl^ 

J: _5 fififi L , SR b fcSgj H> l^^ tt 8 % 1 4 o fc 0 
[ 6 0 5 5] #WFLTtt, ASlclSTfct>©-C»i4 

© i 5 lctt^©W±ffi^t?g:^^^A S: ff 

nm<nffi±mz}3^xm&mmn*y7x-?i±cz 

•fr, toli*, ^-47 > 7X-r^P>^tfc)l±taa 

[0 0 5-6] HJS^Jl 4 
■Bl4fc*i-J:5t. »«««S»K:#A$*i5««ft 
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[0 0 5 7] *H^J|CJJ^T, f§«&6 1W#.£#S) 10 

^tBii-sa^o^ sf«fc6 i*j±tfsii#6 2<»m 

[0 0 5 8] MMWl 5 

o|c##JLfc„ ^«frl 6 1-16 9»i; 9oW/htg 

2 1~2 goflflffiSr^rtv^ixffltfi^lCsSe^HSo § 

e>ic. fsmfri 6 i~i 6 9<Dwm%XTyi'xffiwiv> 
w-m 1 3 1 ~ 1 3 9 vzti^ixwAstc XTy\sxfflm 

131-1391*, KJ&&3§4 (DSt HJgffii: t 20 

tc *nmwic&^xmmfti e i~i e 9«, mm& 
mm.2 1~2 9 tm^xte*). t.tc^Tw^m^aw- 

«1 3 1-1 39i*>&L-0^ 0 ^1*16 1-16 
ffi«fct) 2mm«fJfMl 61-16 9£3Stti$-£ 

[0059] iro«5g-ett s 'bmmzt\c^ m&-tz»b 

WfemicfrfrZ>nft1tiiQM-tZz\k&X'ZZ 0 &ltm# 30 

[00 6 0] iit, ¥&1 3 1-1 3 95r^Satl^ 

tctUti, ^131-1391:, fc^-^O 
flffi£EMiBLTt>J:v>U ¥S13 1~13 9£i?$ftt 
" Lx \\ SHE , Mttft T3~l - 1 6" 9 i^^iffi 
*ffi2 1-2 9fcJ:0\ *xyi^SIKtf>¥&l 3 1- 40 
1 3 9 tgsLTV^Ci jB«-Ctt4<, 'M;ffi2 1 
-2 9U:gL-CW<f^#£-'b> xTyi-xmg&W-fal 

3 1-13 9 tmLX^tJ:^m-fr\Z&\,^Xh. #3PJIW 

[oo6i] mmm 1 6 - 2 1 

^$3ro#7^> tfc§l**3. 8co^. jfcSfl;*6. 
5 y y itmm^ 5 0 wiUHt; •> y =1 ypfcei 

si, ifc^s^gowKft^^^^^HLfco mmm 
1 tmm<Df$.m&<*Tx, av^tioum^^x. m 50 
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ttft 6 ffi t 'bW& 2 1 - 2 4 ffi i: cOffl^SgfS^r^^flJ 

ibmzm 1 6 iz^t* mi 6 ten, %mm 1 wtt^m* 

9. KDTfr^i-Mlg&Xxr, VtMW 2 <oM«^* s ** A 

[0062] mmmzm^nnvfrfr*) . rmmcx^ 

T$vW;4 s /$^5©£E&<*-iri 5 "?t5fctfK 016 
tc^l-J; 5 flS^ 5 #A§ttTV^iV^^®^l<0 
&Stm&£#ALfcl§£tc&#&]&J?:#;fi 

3-50 <D^fflt?fo 9 , zommx&mm i o % 

[0 0 6 3] itmmm&2Um<OT7al/ (R) Mflg 
[0 0 6 4] J:^=a-HJS^J(C*5V^Ttt, jE^^^/h 

[0 0 6 5] S-HiSWCfc^Ttts looffifljft- 

[006 6] HJfe^J 2 2 

#Hi60ij-m s 0itr^1-7 B 7X^cvD^eSrfflv^ 
R*»«aiotEl5WiBia*H l 7 l^-f 0 S«i4ii 

v\ z<D±^mmmm 1 4 2 1 l-c, y v^jfe 

(CfciJZnOSr^l /t m©^p:t*5 J;9lC^tfc„ 
SK®ffil 4 2#»j*£itfcMaq(lt0<MMI 
i»e>*«!ftflftttilt#lfti-iJ:5C» Sffil4 1*0 

1 7 xtcvd ^bosjs^s 4 rt as izm A-r 

5. aW«fil4 2©J:t, Hff3 0 n mtf) pM^i&K 

i> y 3'7»iT4TrSS 3-0-0- nm«rrs#8»s i ' y 

nyi)gl4 4 1 If3 0nmronSMfv' l j3y| 

1 4 5 - 1 -e*«aElftS*«i* Ufc. 
P. i, nI#*©Mf •>!) 3^iI®W^#4:£t 

Jjt£t> 10 0 MH z "CfcSo 
[006 7] p > y 3 y»SICD§2l£l&# 

: 0 . 0 3 W/ c m 0bW& 2 5 ) 
0. 0 5W/ctn ! (/J>m®2 5gl^) 
1^^^ :SiH. 150sccm 
H 2 1500sccm 
BsH. (2. 0%/Hj) 300 seem 
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mm&t) : 5 0 P a 
m&ffi.&: 2 0 0TC 

'hW&tWLVSMWdtn^M : 4 Omm 
ffim#<0'hm&i>*t><0%tii9: : 2 mm 
i 9 = ^WRoMBfett 

iSJJi&STJ : 0. 1 2W/cm' (/h*4&2 5) 
0. 2W/cm' (/ht®2 5OT 
lifJ|S|-#* : SiH, 6 0 0 s c c m 
Hi 900sccm 

$m&t! : 5 0 P a 10 
m&MM : 200t 

>bWM h fatimmtt t WSESI :40mm 
mm#<D'bnfcfrb<D%mg: : 2 mm 
n V =■ V»JgW^^ 

: 0. 0 2 4W/cm' (/MS2 5) 
0. 0 4W/cm' (/hti2 51^) 
D^tf* : S i H, lOOsccm 
Hj 1200s c cm 
PH, ( 2 . 0 %/Hi ) 1 0 0 s c c m 
WMR-t) : 5 0 P a 20 
mfaMA : 200t 

'bW£k&&mtottt<DEt& : 4 Omm 
B«ftOT/h«B*»&0^ffl* : 2 mm 
fi»H>&IC l 4 1 &tt 9 U L*:«, XantS 1 4 
6i:LT v */^^U:x;/j£|;:J:9Ag£3 0 0 rimCD 

[0 0 6 8] ltfc<0#7*g«!!5fc9, 9l@X9ffl<E>l£ 
fit* (4cmfi) $rffc»U 30 
Hl8Ht % 8 l«0^fitfeA'IC*J»t«*« 

[0 0 6 9] Jtifc#j3 

y**, iai9 1^1% 
[0 0 7 o TimmtyiPFz* c v Dii'si^ffm 

Lfc^;fcll«tft 9 ?*f&h£ < , 40 

*»W©^7X-eCVD§S*#±tf7'7X"rCVD#ifc 

[0 0 7 1 ] *HJ6^J-CH, *^0/7XvCVDg 
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5. 

[0 0 7 2] 

Sffi£©fS*HESIS:Sig5U i§PJft®#©ft;tiq£3i«-t- 
5CtdS-C#5. #389?KJ:ixtf, ^BffWl-i§PJt-4^ 

<5o 

[0 0 7 3] **WfcJ:9, ^^fiKitXnir^lc 
|pj±.S*5Ci:!S5^r|gi:/£S. 

[0ffi©ffi*jitftW] 

[01] #32^©io©SMr?;fc6X7X-7CVD=g 
[02] ^9X-rcVDiBI«t*v^-CSSHK«E*BJ 
[03] ^JfeOXyX-x'CVDtelcfcltS^&tt^S 

[04] ^9X-rCVDS|lt*il^Tllft©/|N«SlC 

[05] 04ic^-r#-a-co, mmLtc-v-yzf/wmm 

5>*Sr^i-0-C$>-5o 
[06] 04JC^-f#^(D x •X^X-^CVD^KICiJ 

ft 5 X5 x^®^g^*^-T0 -cfe 5, 
[0 7] H4l£*t»^0, JSH««ffiffi±©*JMI 

IMfltlT*57 " 
[08] *£9llCJ:£Afl&fMJ:ttttft©£B*« 

1-^m0T'S>5„ 
[0 9] 7*7 Xv C VDif © Wili-CJ, 5, 
[010] &mL1tmifrb<D-9->7s\<V)'0tiiL&m 

[011] $tttt 1 ~ 7 js it;tfctt« 1 

[012] Wtffl8~l 2*JJ:l«i;tSE«2ta&»!&*3jr 
®#©*®|gffi«fc 9 <D%m-8:tmmM5k<DM&Z^-t 
0T-$)5„ 



17 

[013] ®*W'bWMfrbftZMmiBLnM&7tfr® 

[@i4] xmrn^kzho— oo^m&mm-mm 
[0i7] mmm 2 2 -cash s titznm*mm&<D®. 

B&Brffi0t?$)5o 

[018] 2 2 -ef£§3 $ ixfc^*^«?&icfc 

[019] tt$&#J 3 ^f^iSftfc&lgl^lSS&IC&it 
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* [02 0] ^*<O7"7X^CVD^fi©taiB&ffffi0T? 

1 iftjQttcaRv 3 K^asw. 4 kjs*s, 6, 

61, 62, 161-169 mn&. 8 #E3§. 2 
0 AJQ&ttfi, 2 1-29 /Mt& 3 1*«H1«W 
5 1 #*a»A3M£< 5 2 #*$M5*8\ 9 
1-9 9 &*JiSfi5S§, 10 1-10 9 
111-119 S6«, 12 1-12 9 
10 131-139 Xf>'l'^SII!©¥S* 14 1 

#7**K. 142 143 pM#f B K-> 

144 iIM»->^yiE 145 
nS*II->y3y»E 146 «ffi@So 
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